TPA-induced signal transduction: a link between PKC and EGFR signaling modulates the assembly of intercellular junctions in Caco-2 cells.
Recent studies suggest that signal transduction may have an important role in the development and regulation of the metastatic phenotype. Here, we investigated the role of the epidermal growth factor receptor (EGFR), and protein kinase C (PKC), in the process of reassembly of cadherin-dependent cell-cell adhesion of Caco-2 cells. We used chemical activation of PKC and EGFR with 12- O-tetradecanoylphorbol-13-acetate (TPA), a tumor-promoting agent, pretreatment with protein kinase inhibitors and subcellular fractionation to analyze the effect of the phorbol ester on the redistribution of junctional proteins. Transepithelial resistance (TER), electron microscopy and immunofluorescence analyses were also carried out. Activation with TPA resulted in disassembly of adherens junctions (AJs), but the tight junction (TJ) structure and function remained unaltered. TPA affected E-cadherin levels. In Caco-2 cells at day 2 of culture, when most E-cadherin is not associated with the cytoskeleton, a decrease in the level of this protein was observed as soon as 6 h after TPA addition. However, at day 5 of culture, the major effect observed after 6 h of treatment was a translocation of the protein from the Triton-insoluble to the -soluble fraction. On the other hand, TPA did not significantly affect the E-cadherin-associated proteins alpha and beta-catenins. Potent specific EGFR inhibitors, such as PD153035 and Tyrphostin 25, as well as Calphostin C, an inhibitor of PKC, significantly blocked the effect of TPA on AJs. Furthermore, inhibition of the TPA effect by the PD98059 MAPK inhibitor suggests that activation of this kinase was the final event in the modulation of cadherin-dependent cell-cell adhesion. Pretreatment of cell monolayers with Calphostin C before EGF treatment, one of the ligands of EGFR, blocked the redistribution of E-cadherin caused by EGF. Based on these results, we conclude that both EGFR and PKC activation are involved in TPA-induced cell signaling for modulation of cadherin-dependent cell-cell adhesion and cell shape in Caco-2 cells.